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[Mtfl l ] . WR^WteW* e> Kits £ $ * 

Tjcf & t* - * t &■ it x. tz m«tft m§6«t? « o t . 

Ul!*£3] miB^T ? -^«ira^> 5 5 0-8 1 0 nm«*l»ftff 
K*5tt*«rSBit3&S&J£fc> 3 8 0-5 5 0 nm<DW, 2$fcg3fKi5tf £lr?B3bfe3£ 

o 

MtttH 4 ] «rlB«*r- ^«Wf»«*. 5 5 0 - 8 1 0 n m<Di£ 1 ifcft^ 
fc*tt&1tlBBbteau£i:> 3 8 0-5 5 0 nmO*2««flf^*»t*flHB**» 
KR0 f /Xtt4 5 0-6 5 0 nmOtSi^^H^^tftSt^^3fH 

[lt*«6] mttT'UXit, 4HIWWBH\ *7-CCD, CMOS, 
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ffiTIB#«3 &^3ft61*** 5 5 0-8 1 0 nm<Dm 1 ifcft^ 3 8 0-5 5 0 
nmW|2tftW4 5 0-6 5 0 n m©I 3 tftf^ 1^ J 2 o£l±0 

[if i o ] ftrffiS 3xf7 Htrta^ 1 »ftfo«*o5WtR t 

, tWIB*2«««GX»±t»IB»3»«ffoabfcO^Bk*W*i:U 2fe«>* ( 
1) *&\,»tt (2) ^o-CA«JS^CDi*m#-r*^3. ur^t 
CDi=R/B ---^ (1) 

*&v>ti CDi=R/G •••5*; (2) 
1uiam#E^CDi^i:Tl^b^v^Eii:*Jtic1-^^3. 2Xf?^ 

ttfBA*K#CDiO|t^ tWBTRbSvHtEiJ: 0^:§v»»^tc»±m«tf* 
afcipJSrU miam*E#CDiO»^ t»IBTIRbS^ttEiJ:*)/h*^XIit(r 

IHBAfcK^CDi©***, HHB±RLfcvMlFi* 0*Sv»*frfcttMK>A 
#-C**4:««fU HUBmaK-frCDiO^ tWB±RU*vHiFiJ:0^*v» 

x ttflwajiR t § vM£ f 1 2: «t l v^<£ \z mmv m« t? * %> t m m ? & * 3 . 
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5 *-r y -ft %&tym-$M 1 0 tEf^MttB^fto 

it, mmmu^n^^^n i 2 mmt lxm i * 

^2'lf^^^o'i^tL-r^ 5 5 0-8 10nm<Dilfg^ 3 
8 0-5 5 0 nm^fMf&S^&O^ 5 0-6 5 0 nm^3t»?)» 

6 2 ^.hO^ft^ IC £ & lt« IfisbfcOSi&E W^.i2Xf7^> 
^ffim^E^^t, #C*>5£ (3) **v»tt (4) i:fotMI^CD2 

CD 2 = I R n -Rc I x I B n -B c I (3) &&v>t± 

CD 2 = I R n -R c I x I G n -G c I (4) 

B n - ^lff©^3tftf©f»S 
R c - ^2'lf#0^m«^^m^i05tJ^ 

g c - m2mm<7)m2WLM^<D$k%i<Dmm 

B c - ^2'|f#o^3^S^o^o3iE 
#rfS tfeftj^g- C D 2: TIS t £ v>ifi E 2 £ £ it^t ^$4^f^/^> 

IBTK L § vMi E 2 ^ L v**fr£ £ fc#T?* & 4: *J$rt & H 5 * x y 7° t 

3] HtrIS^5^x^7 ,, ^3l«^*^t*iJilf^tL^^^^v^-c 
„ HtrfBm@^CD 2 ^'fiS^-tl^t|:^'(iiF2t«rJt^i-^>ll5. Ufy/t 

HtfiBm®m^cD 2 ^ffi^ itrtaJiPitiv^F2^ v)jz%^m&w*mm<o!js. 

2 ^t- y 7°h Sr^-tfffi^ 1 2 fcfBtt<Z>3H&*fcffi;frifco 
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OWaotSlt^ttitS^t^ot, ***2JBU:<03fea&Ui^ U 2 ~ 
U n (Ui>U 2 >U n ) lCotk|trlBil5eJWO«*«r**tW»ltW^ ^2 

fcltiWIU *2««-.»ntil«l«:. 5 5 0~8 10nmO|l» 3 8 
0-5 5 0 nm*3j|S2«*«f;SXM 5 0-6 5 0 nm©i3$S^e>ItfW 

2 juo»«e*^4iwa*«)* i «aia«Rh b 2 . Gi»tr*2m*5i 

JKR 2 , B 2 . G 2 .*n«*SW*Rn- B n > G n «r#a&**2 ^-f * 
TIE^ (5) i:^»*tS*3^f^fc, 
(Rl-R 2 ) + (R2-R3) +-+ (Rn-l-Rn) ( 5 > 

CD 3 = (Rn-l/Rn) x (B n -l/B n ) ••-S; (6) 
mrlBA®E^CD 3 ^i:-bP^b^v^F3t : £:J:b^i-^^4. 2^f^^ 

W IBJilE L # vv|g f 3 J: 0 /h $ v^<£ K »i A*^* * « BH" & # 4 . 3^t? 

v>T, t»IB*#ft'frCD30fl[i:TIRb§v^E3i:*Jttt-r*»4. 4Xr^ 
frfBA#E^CD 3 ^»^ tMTlBTRL*v^E3J: 0^:*v^X*i«HBTIRbS 

5 * t- y -/i: ^trft^ 1 5 fcSBIftoAft&m^&o 
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CD 4 = (R n _i/R n ) X (G n _i/G n ) (7) 
5 X f y 7fc ^r-a-tflf ^ 1 7 KfBm^m®$itB;>J&° 

m^m 1 9 ] mian 4 * x -7 7°^*®oni^tt^*^> £ *t^«r^ 

CD 5 = (R n _i/R n ) X I (Gn-l/G n ) + (B n _i/B n ) } (8 

) 

lulBm«E^CD 5 #i:±ISL^v^F5i:*i:kfci-^>m4. 2-X-r 

^^-tflt^S 1 4 HfBmo^ft^m^o 
Htrffim®^CD5^»^ HufBTPSL^WjiEsJ: l)*£v\£teiltriBTP!L£ 
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5^f7^t ^^-tflt^ 1 9 ^ia«om®^ffi^o 

MMtR 2 2 ] litriaSf 9 ttM 2 0 <DffitifrKmM.<7)&1Mtk&Jj&Z n 

[3^<£l#ffl&W!] 
[0 0 0 1] 

[0 0 0 2] 

[t&*<7)&*] 

ho frfr%>mt\±, SNMfc (600~670nm) fcEbfeftfc LtfCllfl^ 
[0 0 0 3] 

[0 0 0 4] 

jtiattifcrni^MB*^*'*^ strain, 2fciatt**ifcQLF ( 
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quantitative light-induced fluorescence) 

ft* s IHll&$*i/Ci/>&o u^)iftt, 3 8 0 + 7 0 nmOSI^ftl-eE&tL, #<bfr 

^5 2 o nmm±^m^^^^^m-r^>^^'e^)«9. m*«tt**feo«*afc 

iff jg^. &ff ffl-f ^ihtt ant? * * o 

[0 0 0 5] 

$G>K. ma^^aJi-^>^mt LT. 3 6 0~5 8 0 nm<O^^M^M 
U mfr*><D6 2 OmnJ0L±O«3fe*«Se-r ******* «W:fcl*2) 0 

[0 0 0 6] 

oo, U7;n^fHJU m«oaiff^isi«:5fe*l"*<>^^**o 
* 9 * t & it tttf, w jg-r & £ t #-e § * v* v» 3 pasa** & « 

[0 0 0 7] 

MMWOR 1 1 

2001-299699 

[#fr^C$fc2] 
»l#fFtil^<2rPB^0 5 5 5 6 4 5-g-HMF 
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Stookey,G.K.,et al. Dental caries diagnosis, Dent Clin North Am.,42;665- 
77, 1999. 

umv&M 2 ] 

Shi X.Q.et al. Comparison of QLF and DIAGNOdent for quantification of sm 
ooth surface caries, Caries Res. , 35(1) : 21-6, 2001. 

Of»J , P^te^^S, 1990, $4 0t, p. 671-677 
[0 0 0 8] 

[0 0 0 9] 

#3£91^f*> «»-*^* iS3 6 5 nm) SrR5£tL;fc#£\ 

tfti:ov»-Cli, 4 0 0-5 0 0 nmltifi (#fe*Bii) K3il^m« s £C&<?> 
CjlfU &«fcov>-c»i, 4 0 0-5 0 0 nm#&om» ? ff< * 9 - ^ 
■C, 600~800n mttS d t Lfz 0 

[0 0 10] 

[0 0 11] 
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*M*«-e*oT. iretBfer- twiaat*-^-- ^ *t»t»*«*w 2 

[0 0 12] 

[0 0 13] 
[0 0 14] 

ggft-*- & h <F>$k%T- 9 <D 4» * <b . ^# £ * Stft & 

W * Sft U * oftJMBr is w « £*^v> r «Wff £ - S 

[0 0 15] 

Oifeft4*C*i6fc^ 5 5 0-8 1 0 nmOifeft ; Sr^^St3rtL*'tt*<??«tM«:^ 
ffiMioafcRS-THW)^ 3 8 0-5 0 0 nmO^S^^^Mf^tL-S^O^iPS 
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jS^^O«^Wfe*S«>**4*C**fc. 4 5 0-6 5 0 nm©*ftf* 

«b « tf tL * # at otfeft *s * & t^ft^ * * o 

[0 0 16] 

Il««lili0- 1 nmW2 6 0 nmtlT^-pt> L < t± 5 0 
nm&±2 6 0 nmm^^o I2t*f^fS»i0. 1 nm£ll2 7 0 n 
mmT-e^oT, fJKli50 nm&_t2 7 0 nmHTtl)^ ^3^^ 
«LSffitiO. 1 nma±2 0 0 nmJJlT^ot, # * L < t± 5 0 nmti±2 0 

0 nmJSTF-e*£o 
[0 0 17] 

2^ft^ (Wfe*B^) fi> f'Crifcfti&U 5 0±50T\ ^3&ft^ (a*fe*l*S) 
tt, tt-^S* s 5 5 0±5 O^^W-C**^ ifL?>0«tSt=t±IR^$*ff, 

o £ <bK, mi (7^;v^#14) 4 )V?<Di§f'ki*, ^feoifcft'ffifti^ 3 

5 0-4 5 0S.IF5 50-750 T?£>*K fe^I^i 1 fltJKBrlw^tr* O 

[0 0 18] 

ftOHMtife* ^Mtt^*2^^>PI*J-^tL^^W^J: 

pj^M^tt^T'-^* «r-r h r- * 4 1 , ?-* ffiffiw mm 2 
tiizmtfr- 9 wtir-twm) stzmx-x^Zo 

[0019] 
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[0 0 2 0] 

AttttV^fA 1 14. iOv^f 1 0 ( 

[0 0 2 1] 

^^MSUSR**** 2 14, ?&S# C 3 0 0-4 0 0 n m@j£0^$&£J£#H"<& % O 
2Kt4. iMLED, *?)l<^74 K5>/W*o 

[0 0 2 2] 

iLti^c^^ ^ai^oaut^SE-cisi^c^orv^o agon 

& o 

[0 0 2 3] 

3 (4, ^f&OHSMK <*>S£3fo**> #*Mft* 
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[0 0 2 4] 

±i£0?fcT^M>U;:te. 01lx.tf. 3Wte#£tt\ #9- CCD. CMOS, 
[0 0 2 5] 

*7-CCDIi, (J^feRGB, ifeCMYG) 2 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

lEmmmi ofcs cpui 5, rtSM* 1 ; 1 6. mftr-*m$rU4mzmir 

Zo CPU15tt, OS (Operating System) m<OWfo rfv y 9 A^&^ffi^n 
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ti:i^ mS^m^u^A^ CPU1 5, *>f>>*';#©^-K**T 
[0 0 2 9] 

*swai£fls«fft, r-*jR&*tk wsmmsmm. A-mm&m 

[0 0 3 0] 

iMMftffltfifett* ^Vftl (S.1-S3, S5) «r*»lcU Iftffiltt** 

JH-HB5tt*3fe*ft (S4, S11-S19) . *tJfc*£# 
ffi (S 2 1 ~S 3 0) . (S31-S35, S41-S48 

S51-S58, S61-S68) <0 3®«9 »C*W$*t* 0 
[0 0 3 1] 

[0 0 3 2] 

gMfcWfctt. emc^i-*^ cpui5#, ao5fe-r**^^*^^« 5 
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M^&o-g, mfemL*>%& n j -c***^**^*** (S2) «, 

riJ "C*v»*frfc»*. TOl^J ©MIKi^tt («■ 

ttB. * «3fe»ffi«>«^ ru cpui ma 

3&**^$*« (S3) , 
[0 0 3 3] 

(a*c. wm&) > *»o*aiK*«ft*** v **fr^ tt - cpui 5*», 
r*-«itiii5fe^fei * * o 

[0 0 3 4] 

*v»-C, CPU15#, Mffi^n^^^f-^^iil^^ ftr* 

•CrtflL** 1 ; 1 6i:H»>^ ^7*v*;Wi#£> 3 
(jtftSIJg) R> B> G&rtfcM*^ 1 6^IB*-t* (S4) o 
[0 0 3 5] 

iit:, $ltH (#64B£) tf\ TO**** (3 8 0-8 1 0 nm) fc* 
v>T. ttft*. 5 5 0~810n.mW^MIU, J:»)»*t<«±> 5 
8 0 — 6 8 0 nm"C&&o 

^2&Jtlr (1NMISS) ^WmmK^X, 3 8 0-5 

50nm^Kt«t<> iWJt<«> 4 0 0~5 0 0 nmT?**o 

f&3&K1f OMftfeffiS) «\ TOfeW^*^^ ***** 4 5 0 ~ 
6 5 0 nm^UWIU, i»)»4t<li, 5 0 0 - 6 0 0 n mT?** 

o 

[0 0 3 6] 

*<o&, |4^tiM:, CPU15^ Mtmrn^5A^M^ 
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CDi=R/B-^ (1) 
[0 0 3 7] 

#JKBOilWW3ftJK#3WftGJ:»)^:*v^ie>, *#*<0****tt 

CDi2=R/G-5£ (1. 2) 
[0 0 3 8] 

s 1 2 ~ s 1 9 ogyafcu cpui5 ^A«^m-/n ^7 A OAtttft ' *£?T 

t§v*«J tit, «*fc*flWMU JftTWC) 

flt-e, ^mBsj^tt2lc^lt^HSIt^5^ iWf^^, ***** 

[0 0 3 9] 

(SI 8. 19), AttK-frCDi^lRLSv^EiJ: 9:fc§vvirfrfcli, *® 

-efcsgf (»#r7*-*) *WF-t%> (si 3) o 

[0 0 4 0] 

sum m*^cDi*. ±RL§vHitFi*:jfc«-r*o i~jiR 

LtHiSJ 4:»±, ffiSoAftfciSoAfttt^tSfefe^tt^ ±IBTRt 
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[0 0 4 1] 

1* (ffiffir-?) £f^L (S15) , Affig^CDi^ _L&L§vHfiFiJ:$ 

^ff 7* — *? ) (s i 6) „ *4 y$m<ns l (s l 7) o 

[0 0 4 2] 
[0 0 4 3] 

#cv>-(S EI5^-f<J:9^> CPU 15a*, iitlii^n^7AOltra 
£ J: *) A D $ Hit TV 9 Mf"t fcLtrtft^^V^^^ * frW«> t* 

m-frMLtz, &n®&<D#m (r 0 b c > g c ) > ftt«^«i (r^ B n 
. G n ) HfWt'j 1 6Kiatrr& (s 2 d 0 

[0 0 4 4] 

CPU 15^ m*^"7 0 n^^A(7)m®JK^-M#^^S^§> * 
#»^OffJR (Ro B c , G c ) , X.im#WtiL<OlZB. (Rn> B n , G n ) <0*H 
W^^tt**^ *ftWO¥*&4t**05*; (2) tfo-CSliI^CD2 
(S 2 2) o 

cd 2 = I R n -R c l X I B n -B c l -5*; (2) 
[0 0 4 5] 
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[0 0 4 6] 

^fflV^T^O^ (2. 2) C^ot3liS^CD22^It/:^ JflftB 
iltG^ffl^t^ (2. 3) }:HotaftSKD 2 3«:iitTUv>o 
CD 2 2= I Rn-Rd X I G n -G c l (2. 2) 
CD 2 3= I Rn-Rd X 1 I B n -B c l + I G n -G c I } (2. 3) 

[0 0 4 7] 

S2 3~S3 0<O^a(i> CPU1 5^m«W/n^^Ac7)m«^-^f 

K#«»f««^*^v»T*ff-r JtfBS 1 2~S 1 9©«tai:H« 

[0 0 4 8] 

S2 3-C{i. j£M^CD2£. TRBt^^|iE2^i:k^i _; 2)o 
v^HCJi. tftt*^f ^tt^«OS 1 (S29, S3 

o) „ m®E^cD2^Ti^b§v^>(iiE2^ D^c^^^utt, irfc^ 

(S 2 4) o 
[0 0 4 9] 

S2 5"Ct±. St^CD 2 *s JiiSL§vMSF2^Jt^C-r^)o 
W^m^L (S26) > MK^CD 2 ^ iPJU^vvfi^i^*^, Xl±_h 

mL&^mF 2 tmL^Wi&M±, nm<D®M!km-e$>2>&*&&L (S27) 

% ^ S 1 (S2 8) o 

[0 0 5 0] 

jiIbs 3 k&^x, im<o%mt*mk*<£z>&kw^ cpuis^ \% 
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*m^x, ftausui. u 2 (ui>u 2 ) *mt^ktzmtm*. n-««>ra-« 

*1 *g«U2WV»T«)»**'e>*2iWI«:»*« 
[0 0 5 1] 

H6^i"J:d^ CPU15#, M^D^7^f-^» 

*L©r**>Hi**, *i~»3«WI»o*SI«Uii:ov»t©** (Ri> B 
Gi) . *»«U 2 C^v^OlWt (R2> B 2 . G 2 ) ^» ;I * ,J 
16WB1W4 (S3 K S3 2) . ftSfcftf* 2 ofcRfe* *l* 4> <OT?ttfc < , 

[0 0 5 2] 

cpu i5^ miMm^n^AoA^fc-aMfft-Mawfli^ 

( Rl -R 2 ) OffW TJE (+) J T^fcfrSfrfcWfl' (S3 3) . TIE (+ 
) j o^^ti, At^t^S|f«:^t (S3 4) . m (-) J <o& 
-frUtt. fW^I»l^i^tt^>WS 1 lw]R& (S 3 5) o 

[0 0 5 3] 

S33~S350^ili> A*«Rfi[»-o^Ttt. »ER2**#l£Rl * ^ /Jn ^ < 
[0 0 5 4] 

s 3 4 kzMA,i£&<o*mi*, &mm&v&n!mv>M^z t ). &-mm*cD 

3 <D#km (««Di. S 4 1 ~S 4 8) , MI^CD4<0^i (#ttD 2 . S 5 1 
~S5 8) , «#CD 5 « (5MfcD 3 * S6 1-S6 8) ©3^»«t 
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[0 0 5 5] 

|7C^fJ;9^ *ttfl?-frCD3W«fca^i5V»Ttt. CPU15^ 
fflyn^?A<Dm«E^#«ftfc2fec?§. *3ftlSIUiO»K (Ri> Bi, Gi) 

. xif*awu 2 o»K (R2> b 2 ^ g 2 ) <D**L*iwm***>* zti?*i<Dm 

*&<D3Z (3) fcf£oT**K-frCD3«:i**1-* (S4 1) o 
CD 3 = (R1/R2) X (Bi/B 2 ) O) 
[0 0 5 6] 

^^m*Jt^CD 3 {i. *?ER 2 > B 2 > G 2 ^> *ft«L 

% j«Rl, Bi. Gi****<**©fc»U «WSttt^v»Ttt. #*B 2 . 
G 2 ^> **t^*u JtftBi, Gi* #KR2* t #KRl J: ^ 

o 

[0 0 5 7] 

S 4 2~S 4 8 0#kSl±> CPU 1 5#4tftBi7 , n^9AOAt*i • ^ 
*ft*W*ttfci^^**T-*- **WC* *) , ±JBS 2 3 - S 3 0 <D%Mt (51? 

S4 2ttt, MI^CD 2 ^> ±RL#v»fl|[F3kJtlfc-r&o MJS^CD 3 
±RL£wfcF3J:D*fcv^ 3Ltt_tRL §v*f|F3*:*Lv*frfctt, «# 
*n4B*«»f"^VWS ltKD (S 4 7. 4 8) , *fS-a-CD 
±RU&v*fcF3* S 4 3 Ultr, 

[0 0 5 8] 

S4 3m *®J^CD 3 £. TRb§vMIE 3 hJ:bfc-r^o 4«CD 3 
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